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Abstract 
This study investigated the efficacy of vocal hygiene training by studying changes in the 
self- and listener-rated vocal characteristics of college professors before and after vocal 
hygiene training. Eight college professors served as experimental subjects and received 
three half-hour sessions of vocal hygiene training. Nine college professors served as 
control subjects and received no vocal hygiene training. Subgroups of professors with 
self-reported vocal difficulties were further identified within each group. An original 
vocal characteristic scale based on the literature was used to measure self-rated vocal 
characteristics. Results indicated no significant difference in self-rated voice 
characteristics between subjects who received vocal hygiene training and those who did 
not. Further analysis of the subgroups revealed a significant increase in scores on the 
original vocal characteristic scale for the group of subjects who received vocal hygiene 
training and had self-reported vocal difficulties. Results of the listener-rating task 
indicated that vocal hygiene training did not facilitate improvements in vocal quality 
which were perceptive to listeners. However, results suggested that vocal hygiene 
training may be efficacious with professional voice users who report vocal difficulties. 
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CHAPTER 1 
Introduction 
Many professionals use their voice as a primary tool for their job. A temporary or 
permanent change of their vocal quality can hinder their ability to complete the duties of 
their job which may lead to loss of wages or employment. Singers, actors, telemarketers, 
receptionists, and teachers all require extensive use of their voices everyday at work. 
Overuse of the voice may result in vocal pathologies for which these professionals 
receive treatment at voice clinics. It has been estimated that at any given point in time, 
three to ten percent of Americans are experiencing some type of voice problem; the 
percentage of people who experience a voice disorder at some point in their life is much 
larger (Verdolini, 1998). In 1997, Titze, Lemke, & Montequin identified 16 groups of 
professionals receiving treatment for voice disorders. Oddly, teachers from all levels of 
education comprised 19 .6% of cases treated at voice clinics even though they represented 
only 4.2% of the entire U.S. workforce. Similarly, Smith, Gray, Dove, Kirchner, and 
Heras (1997) reported that teachers represent 2% of the U.S. workforce, but 16.4% of 
voice disorder cases seen in two university hospital voice clinics. It has been reported 
that 20% of teachers indicated they had missed one day to one week of work because of 
vocal problems (Smith et al., 1997; Titze et al., 1997). 
It is theorized that implementation of a vocal hygiene program will decrease 
occurrence of vocal pathologies (Boone & Mcfarlane, 1988). The disproportionate 
amount of teachers receiving voice therapy suggests that teachers may be willing to 
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participate in programs to learn to achieve better vocal quality. Absences due to vocal 
conditions could be eliminated if a vocal hygiene program for educators was effective. 
Many speech-language pathologists believe vocal hygiene programs are effective 
in reducing vocal pathologies by educating the client about proper use and maintenance 
of the voice and by reducing vocal abuse. However, research concerning the efficacy of 
vocal hygiene programs is limited. Hillman, Gress, Hargrave, Walsh, and Bunting (1990) 
reviewed only one study on efficacy of a vocal hygiene treatment program, the Vocal 
Abuse Reduction Program by Johnson (1985), but indicated that the results were weak 
due to lack of systematic baselines and assessments. Nilson and Schneiderman (1983) 
showed vocal hygiene training to be effective in elementary students, but did not study 
training for adults. Kaufmann and Johnson (1991) published A Vocal Abuse Prevention 
Program for Teachers but did not report results on efficacy. 
Chan ( 1994) conducted the most in-depth study to date concerning efficacy of 
vocal hygiene training. He studied 25 kindergarten teachers in Hong Kong. His results 
showed that a vocal hygiene training program was effective for improving acoustical 
voice characteristics of kindergarten teachers. No research has been conducted to assess 
efficacy of vocal hygiene training for teachers at other grade levels (secondary, higher 
education, etc.). 
The purpose of the present investigation is to determine if vocal hygiene training 
is effective for improving self-rated and listener-rated characteristics of voice in college 
professors. The study will specifically address the following questions: 
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1. Is there a significant difference between the improvement of self-rated 
voice characteristics and occurrence of vocal abuse in college professors 
who have received vocal hygiene training and those who have not received 
vocal hygiene training? 
2. Is there a significant difference in the improvement of self-rated voice 
characteristics and occurrence of vocal abuse of those college professors 
who reported voice difficulties and those who did not report difficulties 
following a period of vocal hygiene training or a period of no training? 
3. Does vocal quality change over a period of time as measured by listener 
ratings for a group of college professors who reported voice difficulties 
and those who did not report difficulties following a period of vocal 
hygiene training or a period of no training? 
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CHAPTER2 
Review of Literature 
The term, vocal hygiene, was first used by f roeschels in 1943 to describe the 
correct use of the voice to avoid hyperfunction or excessive strain of the vocal 
musculature. In theory, vocal hygiene prevents or remediates voice disorders by 
eliminating abusive behaviors and minimizing excessive strain (Boone & Mcfarlane, 
1988). Many authors advocate the use of vocal hygiene techniques for remediation of 
dysphonia (Andrews, 1995; Boone & Mcfarlane, 1988; Colton & Casper, 1996; Marge, 
1987; Morrison, Rammage, Nichol, Pullan, May, & Salkeld, 1994; Prater & Swift, 1984). 
Normal Voice Production 
In 1958, Van den Berg presented the aerodynamic-myoelastic theory of phonation. 
This theory proposed that properties of the exhaled air and muscular tension interact to 
produce voice. As air is inhaled prior to phonation, the vocal folds are abducted. As 
exhalation begins, the intrinsic adductor muscles fire to bring the vocal folds to a 
adducted position (Prater & Swift, 1984). As exhalation continues, air pressure rises at 
the subglottic level which causes the vocal folds to be momentarily separated (Stemple, 
Glaze, & Gerdeman, 1995). As the exhaled air moves through the glottis it accelerates 
causing a drop in air pressure at the level of the glottis. These events incite the Bernoulli 
effect, which causes the vocal folds to be adducted again, completing the vibratory cycle 
(Prater & Swift). Once the vocal folds are re-approximated, air pressure again builds at 
the subglottic level and the cycle repeats (Stemple et al.). The number of vibratory cycles 
completed during one second is labeled in Hertz (Hz). 
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The rate of vibratory cycles, along with the thickness, length, and tension of the 
vocal folds determines the speaker's fundamental frequency (Boone & McFarlane, 1988). 
Faster repetition of the vibratory cycles results in a higher pitch, while slower repetitions 
lead to a lower pitch. A thicker vocal fold has increased mass, which slows the vibration 
and produces a lower frequency than a thin vocal fold with less mass. Increasing the 
length of the vocal fold decreases its mass, which results in a higher frequency. Finally, 
increased length of the vocal fold causes increased tension in the vocal fold, which is also 
related to higher frequencies (Prater & Swift, 1984). Average fundamental frequency for 
adult females is 200 Hz; for adult males, 125 Hz (Boone & McFarlane). 
Vocal abuse can lead to changes in the vocal folds which may disrupt the 
aerodynamic-myoelastic interplay. Vocal abuse such as shouting, excessive talking, and 
throat clearing can cause vocal nodules, vocal polyps, contact ulcers, and edema, which 
change the mass and size of the vocal folds (Boone & McFarlane, 1988). Vocal nodules 
and edema are normally bilateral, while vocal polyps and contact ulcers usually occur 
unilaterally. Bilateral lesions prevent the vocal folds from fully adducting, resulting in a 
breathy voice quality. The increased mass of the vocal folds from the nodules also lowers 
the fundamental frequency and causes increased aperiodicity or hoarseness. Unilateral 
lesions can cause severe dysphonia. While the unaffected vocal cord vibrates normally, 
the increased mass of the affected cord causes it to vibrate at a different frequency. The 
discrepancy is perceived as a hoarse and breathy vocal quality (Boone & McFarlane). 
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Components of Vocal Hygiene Programs 
Reduction and elimination of vocal abuse are widely recommended components 
of a vocal hygiene program. Vocal abuse includes behaviors such as shouting, cheering, 
excessive loud laughing, excessive coughing, clearing the throat, sneezing, and excessive 
talking (Andrews, 1995; Boone & Mcfarlane, 1988; Colton & Casper, 1996; Marge, 
1987; Morrison, Rarnmage, Nichol, Pullan, May, & Salkeld, 1994; Prater & Swift, 1984). 
Prater and Swift suggested a series of steps for eliminating abusive behaviors. The first 
step developed listening skills to identify those behaviors which are abusive to the voice. 
The second step defined and isolated those behaviors. The third phase, also 
recommended by Colton and Casper, charted the frequency of abusive behaviors to 
facilitate the reduction of occurrence. Finally, Prater and Swift recommended explaining 
the effects of vocal abuse to the client. 
Others recommend avoidance of unconventional vocal productions (Andrews, 
1995; Boone & Mcfarlane, 1988; Marge, 1987; Morrison et al., 1994). Vocalizations 
such as forced whispering, subvocalizations, growls, and imitations of animal and 
machine noises should be avoided. These types of vocalizations may put unnecessary 
strain on the vocal folds and cause damage after prolonged production (Morrison et al.). 
Many authors have suggested identifying ways to reduce talking or vocal use 
when the voice is fatigued (Andrews, 1995; Colton & Casper, 1996; Prater & Swift, 
1984). Boone and Mcfarlane (1988) recommended reducing general vocal demand. 
Morrison et al. (1994) suggested allowing ample time to rest the voice. They suggested 
not using the voice when sick, tired, or when the voice feels strained. Avoidance of 
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talking above noise is also advocated (Andrews; Boone & Mcfarlane; Marge, 1987; 
Morrison et al., Prater & Swift). 
Hydration is another important factor for prevention of vocal cord damage. Well-
hydrated vocal folds seem to vibrate with less respiratory effort, and moisture may help to 
prevent injury and heal existing injuries (Verdolini, 1998). Boone and Mcfarlane (1988), 
Colton and Casper ( 1996), and Andrews ( 1995), suggested drinking plenty of liquids and 
using humidifiers in the home to maintain vocal fold hydration. Morrison et al. ( 1994) 
and Marge (1987) recommended avoiding dry air and monitoring humidity levels to 
ensure well-hydrated vocal folds. In addition, Andrews and Morrison et al. suggested 
avoidance of caffeine because of its diuretic effect and tendency to dehydrate the vocal 
folds. Andrews (1995) and Marge (1987) also advised clients to be aware of drugs that 
have a dehydrating effect on the body and the vocal folds. 
Authors of vocal hygiene programs advocated avoidance of laryngeal irritants. 
Refraining from use of alcohol or excessive use of alcohol is important because it is a 
vasodilator, which may result in edema and thickening of the vocal folds (Andrews, 1995; 
Boone & Mcfarlane, 1988; Colton & Casper, 1996; Marge, 1987; Morrison et al., 1994; 
Prater & Swift, 1984). Smoking and smoky environments should be avoided because of 
irritation to the vocal folds and the tendency of smoke to dry the vocal mucosa (Andrews; 
Boone & Mcfarlane; Colton & Casper; Morrison et al.; Prater & Swift). These authors 
also advised clients to avoid airborne environmental irritants such as dust and fumes. 
Marge (1987) suggested that clients filter their heating and cooling systems to reduce the 
amount of airborne laryngeal irritants. 
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Correct manner of vocal production aids in the prevention of vocal fold damage. 
Development of an easy voice onset or elimination of hard glottal attack is recommended 
as another part of a vocal hygiene program. Boone and Mcfarlane (1988) suggested 
developing an easy voice onset in addition to a legato speaking voice. Morrison et al. 
(1994) suggested avoiding tense voice onsets. The importance of avoiding any strain or 
tightness of muscles while producing voice has also been stressed (Colton & Casper, 
1996; Marge, 1987; Morrison et al.; Prater & Swift, 1984). In addition, Marge and 
Morrison et al. suggested monitoring posture to avoid placing excess strain on the 
respiratory or phonatory systems. Boone and Mcfarlane proposed maintaining a vertical 
focus in the voice to reduce strain in the larynx. In this procedure, a more resilient voice 
is achieved by focusing the client on the sensations of the facial mask instead of those of 
the larynx. 
Relaxed musculature of the facial area facilitates better vocal production. 
Morrison et al. (1994) and Boone and Mcfarlane (1988) warned against tightening the 
muscles of the jaw or tongue or grinding the teeth while speaking. Boone and Mcfarlane 
also recommended speaking with a greater opening of the mouth and vocal tract. 
Maintenance of adequate breath support is also endorsed in vocal hygiene 
programs. Boone and Mcfarlane (1988) suggested taking easy, relaxed breaths while 
speaking to avoid vocal strain. Morrison et al. ( 1994) recommended maintaining a steady 
respiratory flow rather than holding the breath supply while planning what to speak next. 
They recommended not speaking beyond a natural breath cycle to avoid excess strain. 
Because adequate breath support is imperative to efficient voice production, Andrews 
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(1995) and Morrison et al. recommended reducing the amount of speaking during 
strenuous physical exercise. 
Many authors considered monitoring aspects of pitch and loudness as significant 
components of a vocal hygiene program. Boone and Mcfarlane (1988) and Morrison et 
al. (1994) suggested use of an appropriate pitch level, one that is not too high or too low, 
when speaking or singing. Maintaining the speaking voice at the lower end of the 
loudness range has also been recommended (Boone & Mcfarlane; Colton & Casper, 
1996). Morrison et al. recommended not speaking to large audiences without proper 
amplification. 
Some authors have advised taking general health precautions to protect the voice. 
Andrews (1995) suggested close monitoring of health habits to determine if they may 
have a detrimental effect on the voice. She suggested use of stress management 
techniques to avoid excessive vocal strain. Prolonged symptoms of vocal strain, pain, or 
hoarseness should not be ignored, as they may indicate a more serious condition 
(Morrison et al., 1994). A physician should be contacted if pain or discomfort is 
frequently experienced in the throat (Marge, 1987). 
Based on the literature, a variety of techniques are suggested for preventing and 
remediating voice disorders through vocal hygiene. Reduction and elimination of vocal 
abuse and voice rest has been suggested to prevent damage through inappropriate or 
prolonged use. The literature recommended maintaining adequate hydration to keep the 
vocal cord mucosa moist. Avoidance of laryngeal irritants is also suggested. Correct 
production and use of appropriate pitch and loudness levels are recommended to prevent 
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vocal pathology. Adequate breath support and relaxed musculature are other components 
of a vocal hygiene program. Finally, the literature recommended taking general health 
precautions to maintain a healthy voice. When combined in a vocal hygiene training 
program, these precautions are believed to prevent and remediate voice disorders. 
Efficacy Studies 
Although these vocal hygiene techniques are widely recommended, few studies 
have been conducted to determine the efficacy of such programs. In a review of literature 
of voice therapy efficacy, Hillman, Gress, Hargrave, Walsh, and Bunting (1990) cited 
only one study concerning the efficacy of a vocal hygiene treatment program, the Vocal 
Abuse Reduction Program (VARP) (Johnson, 1985). Johnson based this program on 
"seven years of supportive single-subject design research," but published only one case-
study example of a school-aged client. In his example, Johnson measured progress by 
instructing the client to self-monitor his vocally abusive behaviors and record each 
incidence on a wrist counter. Instances of "yells" and "loud-talk" behaviors decreased 
from 34 instances in 20 minutes during the first week to "low rates" during weeks 8 
through 12. The results would be more convincing if systematic baselines and 
assessments were employed to accurately portray subjects' progress and if more case-
study examples were reported. 
Odom (1996) conducted an investigation to determine the efficacy of a vocal 
hygiene program presented to high school choral students. His subjects included an 
experimental group of 333 students and a control group of 279 students. An instructional 
video including physiology of the vocal mechanism, identification of behaviors abusive to 
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the voice, results of vocally abusive behaviors, side effects of drugs on the vocal 
mechanism, and alternatives to abusive behaviors was presented to the experimental 
group. All subjects completed the Knowledge of Voice and Vocal Abuse Test (KVVA) 
and the Voice Conservation Index (VCI) after training was completed for the 
experimental group. The KVV A was developed by the researcher and contained specific 
true/false and multiple choice questions from the training program. The VCI was given 
to assess each subject's voice use and listening habits. Odom found a significant 
difference (g<.01) between the Knowledge of Voice and Vocal Abuse Test scores of both 
groups, but found no significant difference between the two groups' scores on the Voice 
Conservation Index. 
While there is a notable need for vocal hygiene training in student populations, 
there is also a significant need for vocal hygiene training for teachers. Titze et al. (1997) 
reported that as a group, teachers from all levels of education comprised 4.2% of the 
United States workforce. However, they constituted approximately 20% of cases seen in 
voice clinics. Similarly, Smith et al. (1997) stated that teachers represented 2% of the 
U.S. workforce, but 16.4% of voice disorder cases seen in two university hospital voice 
clinics. Smith et al. (1997) also found that 14.6% of teachers felt they had a voice 
problem, while only 5.6% of a control group composed of individuals employed in other 
professions felt they had a voice problem. Teachers were twice as likely as the control 
group to report instances of physical discomfort associated with voice production and 
three times as likely to indicate that their vocal symptoms interfered with their ability to 
perform their job. 
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Kaufmann and Johnson (1991) published a preventative voice program 
specifically for educators, A Vocal Abuse Prevention Program for Teachers. The 
program consists of a video tape presentation, summary booklet, and a pamphlet of early 
warning signs. The program, which lasts 20 minutes, has five components: Anatomy and 
physiology, vocal pathologies, case histories, prevention strategies, and early warning 
symptoms. The content of the package was well researched and included components of 
vocal hygiene from several noted researchers. However, no information was provided 
concerning efficacy of the program. The program introduction entitled, "An Exemplary 
Preventative Voice Program for Educators" provided no evidence to support the claim. 
Chan ( 1994) conducted a study to investigate the efficacy of a vocal hygiene 
program designed for kindergarten teachers. Twenty-five female kindergarten teachers 
from two kindergartens participated in the study. The subjects were not randomly 
assigned to control and experimental groups; instead, the 12 teachers from School A 
comprised the experimental group, while the 13 teachers from School B comprised the 
control group. Pre- and posttest assessments were given to both groups. Assessment 
measurements included instrumental voice analysis of relative average perturbation and 
ratio of energy in long time average spectrum and EGG analysis before and after a day of 
teaching. Post-treatment assessment occurred two months post-intervention for both 
groups. The experimental group also kept diaries of personal vocal hygiene practice. The 
experimental group was exposed to a one and one-half hour vocal hygiene program which 
began with small-group discussion, progressed to lecture, and ended with small-group 
discussion. During the discussion sections, participants divided into groups of three to 
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four to develop lists of vocal abuses, potentially damaging vocal situations, and strategies 
for practicing vocal hygiene. The lecture component consisted of explanation of the 
normal mechanism, vocal pathology, vocal abuses and consequences, and healthy vocal 
use. At the end of the session, participants were encouraged to practice vocal hygiene and 
keep a diary of vocal abuses. Results indicated that most teachers ( 18/25) had 
significantly poorer voice quality after a day of teaching as measured by relative average 
perturbation. However, post-education testing revealed that only one teacher in the 
experimental group exhibited poor vocal quality after a day of teaching as compared to 
ten subjects in the control group. Likewise, measures of energy in long time average 
spectrum were not statistically significant between the two groups prior to the vocal 
hygiene training, but the post-education differences were significant. Reduction of vocal 
abuses as reported in the vocal hygiene diaries were confirmed to be significant. 
Although the Chan (1994) study determined that a vocal hygiene program 
promoted acoustical changes in the vocal quality and reduction of vocally abusive 
behaviors of kindergarten teachers, no research has been conducted to determine if vocal 
hygiene programs cause changes in voice quality and behaviors in teachers from other 
levels of education. Although kindergarten and elementary teachers are usually thought 
of as requiring the most vocal use in the most vocally demanding conditions, post-
secondary teachers also must use their voices in demanding environments. 
Measures Used to Evaluate Vocal Hygiene Effectiveness 
Perturbation measurements. 
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A variety of measures have been used to evaluate progress in the few vocal 
hygiene programs; for example, Chan (1994) used perturbation and electroglottographic 
analyses. The literature shows that frequency perturbation is correlated with perceived 
hoarseness or harshness of the voice (Baken, 1987). Lieberman (1963) discovered that 
although very small growths and inflammation of the vocal cords cause only minimal 
changes in perturbation, perturbation increased proportionally to the size of the masses. 
Beckett ( 1969) found a very significant (Ii<. 001) relationship between frequency 
perturbation and vocal constriction, the "sensation of tightness and/or squeezing in and 
around the throat that a speaker experiences during phonation". However, perturbation 
measures are sensitive to a variety of confounding variables. Perturbation can only be 
measured during production of sustained vowels, which may not be indicative of 
conversational speech. Also, perturbation levels fluctuate during production of sustained 
vowels, with higher perturbation during voice onset and termination than in the middle of 
the production. Fundamental frequency has also been shown to affect perturbation 
measures, and intensity levels may also affect perturbation. Perturbation levels may also 
vary between different vowels, although findings are inconclusive. Finally, some 
evidence suggests that perturbation may be normally higher in females than males 
(Baken, 1987). 
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Electroglottographic studies. 
The electroglottograph graphs the electrical resistance in the larynx in order to 
determine fundamental frequency. Areas of maximum resistance indicate abducted vocal 
folds, while minimal resistance areas indicate adducted vocal folds. The 
electroglottograph detects changes in impedance. However, the validity of the 
electroglottograph is compromised by a variety of factors. For instance, placement of the 
electrodes on the larynx, skin-electrode resistance, and amount of fat tissue surrounding 
the larynx all interfere with the signal, and may cause inaccurate results (Baken, 1987). 
Also, the electroglottograph is very expensive, and may not be available to many 
clinicians. 
Auditory-perceptual assessment. 
Auditory-perceptual assessment is a common tool for evaluating a number of 
communication disorders. The literature indicates that auditory-perceptual methods are 
heavily relied on and valued in clinical settings. However, there are obstacles in using 
auditory-perceptual judgment for rating voices. Judges may differ on which qualities of 
voice they consider most important when rating disordered speech. Different aspects of 
the voice, such as fundamental frequency, intensity, and quality may also interact to 
confound voice ratings (Kent, 1996). However, in a study concerning hypemasality, 
Kuehn ( 1991) used listener ratings of paired comparisons of baseline and treated speech 
to show that continuous positive airway pressure decreased perceived hypemasality. The 
listeners in his study were able to ascertain a difference in nasality at a level greater than 
chance. 
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Self-assessment. 
Self-assessment and monitoring have been used not to diagnose voice disorders, 
but as part of vocal hygiene programs. Johnson (1985) instructed his clients to use a wrist 
counter to self-record each instance of vocally abusive behavior. Chan (1994) instructed 
his subjects to record incidences of vocal abuse or misuse in a diary. Each researcher 
discovered that vocal quality increased as the number of recorded abuses decreased. 
Odom ( 1996) used the Voice Conservation Index as a method of self-assessment in his 
study, but found that scores on this scale did not correlate with vocal hygiene training. 
Summary and Statement of Objectives 
Only three studies have evaluated the effectiveness of vocal hygiene programs, 
although vocal hygiene programs have long been recommended in the literature and 
commercial programs for purchase are available. One study included high school choral 
students, one included school-aged clients, and the third program's subjects were 
kindergarten teachers. Since teachers from all levels of education comprise 20% of cases 
seen in voice clinics, it is important to evaluate teachers from other educational settings. 
College professors often present lengthy lectures to classes held in large auditoriums 
without amplification. They also must use their voices in conferences with students and 
various campus and committee meetings. Vocal hygiene training may serve to improve 
their perceived voice quality. Several measures have been used to evaluate the 
effectiveness of vocal hygiene programs, although self-assessment has been the measure 
that most frequently reflected changes. No studies have used an auditory-perceptual 
assessment. Therefore, the purpose of the current study was to determine if a vocal 
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hygiene program based on techniques suggested in the literature causes changes in both 
self- and listener-perceived characteristics of vocal quality in college professors. The 
study will specifically address the following questions: 
1. Is there a significant difference between the improvement of self-rated 
voice characteristics and occurrence of vocal abuse in college professors 
who have received vocal hygiene training and those who have not received 
vocal hygiene training? 
2. Is there a significant difference in the improvement of self-rated voice 
characteristics and occurrence of vocal abuse of those college professors 
who reported voice difficulties and those who did not report difficulties 
following a period of vocal hygiene training or a period of no training? 
3. Does vocal quality change over a period of time as measured by listener 
ratings for a group of college professors who reported voice difficulties 
and those who did not report difficulties following a period of vocal 
hygiene training or a period of no training? 
Subjects 
CHAPTER3 
Methods 
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A request for subjects was sent by electronic mail to all department chairpersons 
on campus who were asked to forward the request to their faculty members (excluding 
Communication Disorders and Sciences faculty). Seventeen faculty responded to the 
request and all were included as subjects. If respondents had reported a history of a 
diagnosed voice disorder or had previously received any voice therapy or vocal hygiene 
instruction they would have been excluded from the investigation. 
The subjects were categorized into two groups: 1) those with self-reported voice 
difficulties and 2) those without voice difficulties. The subjects were then placed into 
control and experimental groups, creating four groups: experimental with self-reported 
voice difficulties (3 subjects), experimental without self-reported voice difficulties (5 
subjects), control with self-reported voice difficulties (3 subjects), and control without 
self-reported voice difficulties (6 subjects). Three subjects were not able to attend the 
experimental training sessions because of prior commitments and were, therefore, placed 
in the control group. All other subjects were randomly divided into control and 
experimental groups. 
Each subject completed a questionnaire to provide demographic and vocal use 
information and an informed consent form (Appendix A). The mean subject age was 43 
years; the mean age of the control group was 46 years and the mean age of the 
experimental group was 40 years. On average, subjects reported using their voice for 
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lecturing from 40 minutes on their least vocally demanding day to 3.1 hours on their most 
vocally demanding day. They reported using their voices for an average of 3.4 additional 
hours at work in activities such as student meetings, faculty meetings, phone 
conversations, student advisement, and talking with colleagues. They reported using their 
voices an average of 3.3 hours per day outside of work in activities such as talking to 
spouse and children, phone conversations, personal conversations, community activities 
and meetings, singing, and presenting workshops. 
Assessment 
Self assessment. 
All subjects completed a fourteen item, five point Likert-type scale, the Vocal 
Characteristic Scale (Appendix B), developed by the investigator to assess self-perceived 
voice quality and frequency of vocal abuse. The questions on the scale were derived from 
the literature on vocal characteristics and voice use. Sources for these characteristics 
were recognized as reliable authorities in the field of voice. The characteristics were 
repeatedly cited in the literature on voice disorders and considered conventional 
knowledge generally accepted by voice practitioners. The scale consisted of five equal 
intervals with the following possible responses: strongly agree, agree, no opinion, 
disagree, and strongly disagree. Five points were assigned for strongly agree, one point 
for strongly disagree, and two to four points for the other alternative responses. Possible 
scores on the scale ranged from 14 to 70. Instructions to the subjects were as follows: 
"Read each of the following items and circle the response which most accurately 
represents yourself. Please answer each item." 
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Questions one through seven included statements which described self-
perceptions of vocal quality and function. An example of an item from this section was 
"My voice often sounds hoarse." Questions eight through fourteen included items which 
described activities or conditions abusive to the voice such as "I clear my throat several 
times a day." Subjects who answered "strongly agree" or "agree" to any two of the first 
seven questions were considered part of the group with self-reported voice difficulties. 
Pretesting and posttesting was conducted for all subjects. Pretesting occurred one 
week before vocal hygiene training began. Subjects were scheduled for pretesting and 
recording at the end of their most vocally demanding day. For the experimental groups, 
posttesting occurred seven weeks after pretesting began and was scheduled in the same 
manner as the pretesting procedures. Posttesting for the control groups was conducted 
on the same schedule as for the experimental groups. 
Intrarater scoring reliability was calculated by the researcher rescoring 50% of the 
completed assessments. A Pearson Product Moment Correlation determined intrarater 
reliability to be 100%. Interrater scoring reliability was determined by a second 
researcher rescoring 50% of the completed assessments and was calculated as 100% by a 
Pearson Product Moment Correlation. Intrarater reliability of the instrument was 
determined by having three subjects retake the assessment one week after possttest. A 
Pearson Product Moment Correlation determined intrarater reliability to be 93 .2%. 
Listener assessment. 
Taped recordings of each subject were made at the times of pretesting (initial) and 
posttesting (final) for listener assessment. Subjects were asked to read aloud the Rainbow 
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Passage (Fairbanks, 1960) in their normal voice. Each recording was made in a sound 
treated booth (IAC model 1603A) with an ambient noise level of 40 dBA. An Akai HX-
A 1 tape recorder was used to record each sample on Maxell XLII tapes. A Realistic PMZ 
microphone placed on the table in front of the subject was used to receive the acoustic 
signal. 
Two samples from each recording were used for listener assessment, resulting in 
34 sample pairs. The first sample pairs were taken from sentences three through five of 
the Rainbow Passage (Fairbanks, 1960) and the second sample pairs were taken from 
sentences six through nine. Each subject's initial and final recordings were randomly 
presented within each sample pair. The sample pairs were also presented in random order 
so the listeners would not know from which of the four groups the sample came. 
Ten graduate clinicians with knowledge of voice characteristics served as judges. 
The speech samples were presented at a level of 60 dB in a sound treated room. An Akai 
HX-Al tape recorder was used to play the samples. For each of the 34 items, the listeners 
were instructed to indicate which of the two samples exhibited better vocal quality. 
Intrarater reliability for each subject group was calculated by having four listeners re-
judge each pair of samples. A Sanders Agreement Index was calculated to determine 
intrarater reliability for each group. Reliability for each group was as follows: 
experimental group without voice difficulties, r = .65; experimental group with voice 
difficulties, r = .71, control group without voice difficulties, r =. 81, control group with 
voice difficulties, r = .67. 
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Vocal Hygiene Training 
Vocal hygiene training for the experimental group occurred in three sessions of 
approximately thirty minutes conducted once a week for three weeks. Although the 
treatment could be conducted in one session, three sessions were planned to allow for 
homework assignments and discussion among the subjects. The treatment program was 
developed from vocal hygiene techniques recommended by various authors (Andrews, 
1995; Boone & Mcfarlane, 1988; Colton & Casper, 1996; Marge, 1987; Morrison et al., 
1994; Prater & Swift, 1984) and from an outline formulated by Chan (1994). The 
training was conducted by the researcher in a classroom at the Eastern Illinois University 
Speech-Language-Hearing Clinic. The material was presented through the PowerPoint 
computer program and projected by a LCD screen placed on the overhead. 
The treatment focused on three areas of voice: explanation of normal vocal 
anatomy and physiology, explanation of voice disorders, and explanation of vocal 
hygiene. During the explanation of normal vocal anatomy and physiology, subjects were 
taught about the composition and structure of the larynx and vocal cords. Subjects were 
encouraged to experiment with vocal productions while feeling their larynx to become 
more aware of how the larynx moves in the neck. A diagram of a normal larynx was 
presented (Saunders, 1964). Pictures of the vocal cords in positions for respiration, 
phonation, and whispering were shown (Boone & Mcfarlane, 1988). Videos of normal 
voice production were played (Stasney, 1996). 
The causes and consequences of voice disorders were explained. Acoustic 
characteristics resulting from voice pathologies (hoarse, harsh, breathy, glottal fry, 
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dysphonia, aphonia) were defined, and examples of each characteristic were played 
(Dworkin & Meleca, 1997). Photographs and illustrations of vocal nodules, vocal polyps, 
contact ulcers, and edema were presented (Colton & Casper, 1996; Saunders, 1964). 
Videos ofphonation with vocal pathologies were shown (Stasney, 1996). The impact of 
these pathologies on speech acoustics was discussed. The causes of vocal pathologies 
were explained. The sequelae of vocal abuse, misuse, laryngeal irritants, and inadequate 
hydration related to vocal pathologies was taught. 
Appropriate vocal hygiene was described. The subjects were informed that 
reduction of abusive activities and maintenance of a healthy vocal environment can 
induce better vocal quality and function. Suggestions for vocal hygiene were presented. 
Subjects were instructed to reduce and eliminate vocal abuse, avoid production of 
unconventional sounds, reduce talking, maintain hydration, avoid laryngeal irritants, and 
taught to produce more appropriate voicing. A written description of vocal hygiene 
suggestions was distributed to each of the subjects in the experimental groups. An 
outline of the vocal hygiene training may be found in Appendix C. Copies of the slides 
used in training are included in Appendix D. 
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CHAPTER4 
Results 
The purpose of the present study was to determine the effects of vocal hygiene 
training on the self- and listener-rated perceptions of college professors' voices. Question 
one asked the following: Is there a significant difference between the improvement of 
self-rated voice characteristics and occurrence of vocal abuse in college professors who 
have received vocal hygiene training and those who have not received vocal hygiene 
training? 
Table 1 shows the mean pretest and posttest scores and the test gain on the Vocal 
Characteristic Scale for the experimental and control groups of subjects. The 
experimental group's slightly higher mean pretest score of 35.25 indicated they perceived 
more vocal difficulties than the control group whose mean pretest score was 30.61. A 
one-way analysis of variance (ANOV A) indicated no significant difference between the 
pretest scores for the two groups, .E( 1, 15), 12 = .15. The mean posttest scores for the 
questionnaire responses were 35.63 for the experimental groups and 34.00 for the control 
groups. The test gain for the experimental group was -.38, while the test gain for the 
control group was -3.39, indicating that both groups perceived more vocal difficulties in 
the posttest. An AN OVA (Table 2) was calculated to determine if there was a significant 
difference between the test gains of the two groups. A significant difference was not 
found, .E(l,15), 12 = .16. 
Question two addressed the differences in the effects of vocal hygiene training 
based on presence or absence of self-reported voice difficulties. Question two read as 
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follows: Is there a significant difference in the improvement of self-rated voice 
characteristics and occurrence of vocal abuse of those college professors who reported 
voice difficulties and those who did not report difficulties following a period of vocal 
hygiene training or a period of no training? 
Table 1 
Mean Scores and Standard Deviations (in parenthesis) on the Vocal Characteristic Scale 
Completed by College Professors 
Group 
Experimental 
Control 
Table 2 
Pretest 
35.25 
(7.13) 
30.61 
(5.33) 
Posttest 
35.63 
(5.93) 
34.00 
(5.07) 
Gain 
-.38 
(5.37) 
-3.39 
(2.76) 
ANOVA Results for Test Gain by Control and Experimental Groups 
Source 
Between Groups 
Within Groups 
Total 
D.F. Sumof 
1 
15 
16 
Squares 
38.47 
262.76 
301.24 
Mean 
Squares 
38.47 
17.52 
F Ratio 
2.20 
p Value 
.16 
To answer question two, the four groups (experimental without self-reported 
voice difficulties, experimental with voice difficulties, control without voice difficulties, 
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and control with voice difficulties) were examined. Table 3 presents the mean pretest and 
posttesst scores and test gain for each of the four groups. The mean pretest scores were as 
follows: 31.60 for the experimental without voice difficulties, 41.33 for the experimental 
with voice difficulties, 28.08 for the control without voice difficulties, and 35.67 for the 
control with voice difficulties. Posttest scores increased for all groups except the 
experimental with voice difficulties group, indicating that all groups except the 
experimental with voice difficulties group reported increased vocal difficulties at the time 
of posttesting. Posttest scores were as follows: 34.60 for the experimental without voice 
difficulties group, 37.33 for the experimental with voice difficulties group, 31.50 for the 
control without voice difficulties group, and 39.00 for the control with voice difficulties 
group. Test gain was similar for all groups except for the experimental with voice 
difficulties group. The test gains for the experimental without voice difficulties group, 
control without voice difficulties group, and control with voice difficulties group were 
-3.00, -3.42, and -3.33, respectively. The test gain for the experimental with voice 
difficulties was 4.00 points, indicating that the experimental group with voice difficulties 
was the only group to report fewer vocal difficulties at the time of posttesting. 
A one-way ANOV A was calculated to determine if there was a significant 
difference between the test gain of the four groups. A significant difference was found, 
f.(3,13), 12 = .05, (Table 4). A Tukey-B test completed post hoc determined there was a 
significant difference between the experimental group without voice difficulties and the 
experimental group with voice difficulties. 
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Table 3 
Mean Scores and Standard Deviations (in parenthesis) on the Vocal Characteristic Scale 
for the Four Subject Groups 
Group Pretest Posttest Gain 
Experimental w/o voice difficulties 31.60 34.60 -3.00 
(4.72) (6.69) ( 4.90) 
Experimental w/voice difficulties 41.33 37.33 4.00 
(6.66) (5.13) (2.65) 
Control w/o voice difficulties 28.08 31.50 -3.42 
(3.67) (3.99) (2.38) 
Control w/voice difficulties 35.67 39.00 -3.33 
(4.73) (2.65) (4.04) 
Table 4 
ANOVA Results for Test Gain for Four Subject Groups 
Source D.F. Sum of Mean F Ratio p Value 
Squares Squares 
Between Groups ,., 130.36 43.45 .) 3.31 .05 
Within Groups 13 170.88 13.14 
Total 16 301.24 
Question three examined the effect of vocal hygiene training on listeners' 
perceptions of college professors' voices. Specifically, question three asked: Does vocal 
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quality change over a period of time as measured by listener ratings for a group of college 
professors who reported voice difficulties and those who did not report difficulties 
following a period of vocal hygiene training or a period of no training? 
Table 5 presents the results of the listener analysis task. Generally, the listeners 
identified the final samples as exhibiting better quality at a level approximating chance. 
The listeners identified the final recording as the better recording for 43% of the samples 
of the experimental group without voice difficulties. For the experimental group with 
voice difficulties, the listeners identified the final recording as the better of the two for 
45% of the samples. Of the control group without voice difficulties, the listeners chose 
the final recording as the better sample for 56% of the samples. For the control group 
with voice difficulties, the listeners perceived the initial sample as exhibiting better vocal 
quality for 78% of the sample pairs, and only chose the final recording as the better 
recording for 22% of the samples. 
Table 5 
Percentage of Samples Perceived as Exhibiting Better Vocal Quality for Each Subject 
Group 
Group Initial Final 
Experimental group without voice difficulties 57% 43% 
Experimental group with voice difficulties 55% 45% 
Control group without voice difficulties 44% 56% 
Control group with voice difficulties 78% 22% 
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Cochran Q Tests were completed for each group to determine ifthe results of any 
group significantly differed from the chance level. A significant difference was found for 
only one group, the control group with voice difficulties. The results of each Cochran Q 
Test were as follows: experimental group without voice difficulties, no significant 
difference, .EC 1 ), Q = .16, experimental group with voice difficulties, no significant 
difference .E(l), n = .44, control group without voice difficulties, no significant difference 
.E(l ), n = .20, control group with voice difficulties, significantly different E(l ), .Q = .00. 
These results are shown in Table 6. 
Table 6 
Cochran 0 Results for the Listener Analysis Task 
Group Cases Cochran Q D.F. Significance 
Experimental w/o voice difficulties 100 1.96 .16 
Experimental w/voice difficulties 60 0.60 1 .44 
Control without voice difficulties 120 1.63 1 .20 
Control with voice difficulties 60 19.27 1 .00* 
Note. * indicates significance at the .001 level. 
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CHAPTERS 
Discussion 
Summary of Results 
The primary purpose of this study was to determine if vocal hygiene training is 
effective for improving self-rated and listener-rated characteristics of voice in college 
professors who received training as compared to a group of college professors who 
received no training. In addition, the effectiveness of vocal hygiene training for 
professors with self-reported voice difficulties was investigated. The effectiveness of the 
training program was measured using a 5-point Likert-type self-rating scale (Vocal 
Characteristic Scale) and listener ratings. 
Although much literature exists concerning vocal hygiene training, little research 
has been conducted to determine its efficacy for remediating and preventing voice 
disorders. This study showed that vocal hygiene training caused changes in self-reported 
voice characteristics. The research also revealed that it did not cause changes in vocal 
quality that were perceivable to listeners. 
The subjects were seventeen college professors who participated in vocal hygiene 
training or received no training. The two groups were further subdivided into those with 
self-reported voice difficulties and those without self-reported voice difficulties as 
determined from responses on the Vocal Characteristic Scale. The vocal hygiene training 
group received three half-hour vocal hygiene training sessions over a course of three 
weeks. The training sessions were developed based upon vocal hygiene suggestions in 
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the literature and were conducted by the researcher. The control group received no vocal 
hygiene training. 
Analysis of Vocal Characteristic Scale scores showed no significant differences in 
test gain between the group which received vocal hygiene training and the group that did 
not receive training. Further analysis of the scores showed that of the four groups 
(experimental without voice difficulties, experimental with voice difficulties, control 
without voice difficulties, and control with voice difficulties), only the scores of the 
experimental with voice difficulties group improved. Scores declined for all other 
groups. This suggested that subjects who had voice difficulties may have used vocal 
hygiene suggestions to improve their voice characteristics. Subjects who had reported 
voice difficulties and received vocal hygiene training may have been more motivated to 
implement vocal hygiene suggestions than those participants who did not experience 
voice difficulties. 
The negative test gain in the three groups may be attributed to several 
possibilities. First, for the group who received vocal hygiene training but did not report 
voice difficulties, vocal hygiene training may have generated increased awareness of 
vocal behaviors causing increased reports of the behaviors on the Vocal Characteristic 
Scale. Similarly, repeated exposure to the test instrument may have caused increased 
awareness of vocal behaviors causing reports of the behavior to increase. Finally, date of 
test administration may have caused test scores to decrease. The first administration of 
the Vocal Characteristic Scale was near the beginning of the semester while the second 
administration of the Vocal Characteristic Scale was near the end of the semester. It is 
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possible that continued voice use during the seven weeks between test administrations 
caused the professors' voices to deteriorate resulting in increased reports of voice 
difficulties at the second administration of the Vocal Characteristic Scale. 
A listener-rating task was implemented to determine if vocal hygiene training was 
beneficial for facilitating positive change in the vocal quality of the participants. A 
chance rating level would indicate that the listeners were unable to determine a difference 
in the pre- and posttest recordings of the subjects. Ratings were not significantly different 
from the chance level for any group except the control group with voice difficulties. For 
this group, 78% of the pretest samples were rated as exhibiting better voice quality, while 
only 22% of the posttest samples were rated as exhibiting better vocal quality. These 
results, along with the results of the Vocal Characteristic Scale, suggested that the voice 
quality of college professors who reported voice difficulties, but did not receive vocal 
hygiene training, deteriorated during the seven week experimental period. 
Intrarater reliability for the listener task was calculated for each group by a 
Sanders Agreement Index. For the groups that did not differ significantly from chance 
level, reliability was expected to be low because the vocal quality characteristics were not 
perceptually different. Therefore, the listeners' responses were random, not based on any 
specific criteria. However, for the group that did differ significantly from chance level, 
the control with voice difficulties group, intrarater reliability was expected to be higher, 
indicating that listeners could reliably determine which sample of each pair exhibited 
better vocal quality. However, reliability was also low for that group, indicating that 
listeners were unable to reliably determine which sample exhibited better vocal quality. 
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The listeners lacked experience in recognizing subtle differences in vocal quality and 
diagnosing clinical voice problems, possibly contributing to low intrarater reliability. 
Relations to Past Research 
Use of vocal hygien~ techniques to treat and prevent vocal pathologies has been 
suggested by many different authors (Andrews, 1995; Boone & Mcfarlane, 1988; Colton 
& Casper, 1996; Marge, 1987; Morrison et al, 1994; Prater & Swift, 1984). However, 
limited research has been conducted to determine the effectiveness of these techniques. 
Johnson (1985) conducted case study research which showed that instructing 
clients to self-monitor and record instances of vocally abusive behaviors led to self-
reported decreased rates of these occurrences over a twelve-week period. Similarly, the 
present research showed that a vocal hygiene program for college professors with voice 
difficulties led to self-reported decreased rates of vocal abuses and vocal difficulties after 
a seven-week period. 
Odom (1996) investigated efficacy of vocal hygiene training for high school 
choral students. He found that although they had significantly higher scores on a vocal 
hygiene knowledge assessment, their scores on the Voice Conservation Index were not 
significantly different from the scores of students who did not receive training. These 
results are similar to those of the present study. Although vocal hygiene knowledge was 
not assessed in the current study, the participants of the vocal hygiene group 
demonstrated understanding of the material by participating in group discussions on vocal 
hygiene. However, results from Odom, as well as the present study, showed that vocal 
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hygiene training did not precipitate significant differences between the voice use of the 
experimental and control subjects. 
The results of this study supported findings obtained from previous research on 
teachers. Chan ( 1994) reported significant improvements in voice quality of a group of 
kindergarten teachers who had vocal problems and received vocal hygiene training 
compared to teachers who had vocal problems and did not receive vocal hygiene training. 
The current study also found significant differences between a group of college professors 
who had vocal problems and received vocal hygiene training and a group that had vocal 
problems but did not receive training. The results of the present investigation support 
Chan's findings, despite differences in the two studies. Some different results may be 
attributed to the differing vocal demands of teaching kindergarten and lecturing to college 
students and the differences in the measurement devices of the two studies. Chan used 
perturbation and EGG results to measure changes in voice. The measures from the 
current study were more subjective in nature including subject reports on the Vocal 
Characteristic Scale and ratings of untrained listeners in the listener assessment task. 
Practical Implications 
Several implications were apparent from the results of this study. For many 
years, authors have suggested that vocal hygiene training is beneficial in preventing and 
remediating vocal pathologies. However, limited research has been conducted to show 
that this is true. The results of the Vocal Characteristic Scale have shown that vocal 
hygiene training is effective for improving the self-rated voice characteristics of college 
professors who have voice difficulties. Although vocal hygiene training may prevent 
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future voice problems by educating professional voice users about proper voice use and 
care, the results of this study suggested that vocal hygiene training may be less effective 
for college professors who do not experience voice difficulties. 
The self- and listener-rating tasks of this study showed that the voice quality of 
professors who had reported voice difficulties and did not receive vocal hygiene training 
deteriorated. These results suggested that a screening process may be useful for 
determining which professionals might benefit from vocal hygiene training in order to 
prevent vocal pathologies or further voice deterioration. 
This study also highlighted the need for well-trained listeners to evaluate voice 
characteristics. The present study utilized ten graduate speech-language pathology 
students who had completed a voice class for rating the subject samples. Kent (1996) 
stated that increased training can lead to greater differences in listener perceptions, as 
listeners often disagree over which facet of speech contributes most to vocal quality. 
Using Kent's suggestion, the listeners in the present study were only instructed to choose 
which sample of each pair exhibited "better vocal quality". However, the low reliability 
seen in this study signified the need for listeners to be trained to more specific vocal 
parameters for evaluating voice disorders. 
Limitations of the Study 
Several limitations of this study were identified. Various aspects of the listener 
assessment may have confounded the results. Intrajudge reliability for the listener 
assessment was low for all subject groups. Although intrajudge reliability was expected 
to be low for groups for which the results did not differ significantly from chance level, 
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reliability was expected to increase for groups for which results did differ significantly 
from chance level. However, this was not the case. Reliability may have been 
compromised by the limited training received by the listeners. Limited training may have 
prevented the listeners from perceiving subtle differences in the voice samples which may 
have been apparent to more experienced listeners. Lack of a perceptual reference point, 
such as samples of normal and abnormal vocal quality presented before the listener task, 
may have also influenced results. 
The listener assessment task may have also been affected by a ceiling effect. 
Although subjects may have had self-reported voice difficulties at the time of the initial 
recording, this did not necessarily indicate they had voice problems perceivable to a 
listener. If they began with "normal" vocal quality, even though they reported vocal 
difficulties, vocal hygiene training would not facilitate a voice quality change perceivable 
to listeners on the listener assessment task. Thus, a ceiling effect may have influenced the 
listener assessment task. 
The study was conducted with a limited number of subjects. With such a small 
subject pool, characteristics of the individual subjects were likely to significantly 
influence the results. Drawing definitive conclusions regarding the effectiveness of vocal 
hygiene training for college professors was difficult due to the small numbers of subjects, 
especially in the two groups with self-identified voice difficulties. 
The structure and content of the Vocal Characteristic Scale may have influenced 
the results. The assessment scale was not standardized and may not have utilized 
questions that specifically pertained to the population. Question structure may have been 
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interpreted as vague by some participants. Modifiers such as "often," "rarely," and 
"sometimes," may have been construed differently by different subjects. 
Aspects of the vocal hygiene training program may have also limited the findings 
of the study. Some subjects may have experienced gastroesophageal reflux during the 
course of the investigation. The effects of gastroesophageal reflux on voice quality and 
vocal hygiene suggestions concerning gastroesophageal reflux were not discussed. This 
may have influenced the potential for improvement of subjects who experienced 
gastroesophageal reflux. 
Suggestions for Future Research 
This study has implicated several areas which could be further researched in 
future investigations. Research with greater numbers of subjects should be conducted in 
order to develop more definitive conclusions concerning the effectiveness of vocal 
hygiene training and to replicate or refute the results of the current study. In addition, 
research should be conducted with other groups of professional voice users, especially 
educators from other levels of instruction, to determine if vocal hygiene training is more 
effective for different populations. 
Other research should be conducted to determine the most effective and efficient 
format for providing vocal hygiene training. Training can be provided through 
audiotapes, videotapes, or lectures, and in group or individual settings. Future research 
could determine the most effective and cost-efficient method for delivering these 
treatments. Similarly, future research should be considered to determine the appropriate 
length of treatment time. 
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Another suggestion for future research is development of better voice assessment 
measures. Currently, few objective voice assessment batteries exist. Future research 
could focus on development of more accurate assessment and screening tools to 
determine who is at risk for developing voice difficulties and would benefit from vocal 
hygiene training. 
Many professionals who use their voice as a primary tool for their job are at risk 
for developing voice problems. These problems may lead to a temporary inability to 
complete the duties of their job or a permanent loss of employment. Vocal hygiene 
training could possibly be a cost-effective way to prevent and remediate voice problems 
in at-risk populations. Vocal hygiene training is a highly accepted component of voice 
therapy. However, research of the actual benefits has been limited. Information about the 
efficacy of vocal hygiene training may lead to its implementation as a cost-effective way 
for professionals to prevent loss of wages or employment due to voice problems. Future 
research is essential for determining the actual benefits of vocal hygiene training for 
preventing and remediating vocal pathologies. 
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APPENDIX A 
Voice Use Questionnaire and Informed Consent Form 
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Please answer the following questions as carefully as possible. 
1. Name: 
2. Age: 
3. How many hours do you spend lecturing on your most vocally demanding day? 
4. How many hours do you spend lecturing on your least vocally demanding day? 
5. How many hours do you spend using your voice at work outside of class? 
6. What activities, other than lecturing, do you use your voice for at work? 
7. How many hours per day do you use your voice outside of work? 
8. What activities do you use your voice for outside of work? 
Informed Consent Form 
My signature indicates my agreement to participate in this study and permission to use the 
results in this thesis project. I understand that the results of testing will remain 
confidential. 
Signature Date 
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APPENDIXB 
Vocal Characteristic Scale 
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Read each of the following items and circle the response which most accurately 
represents yourself. Please answer each item. 
SA=Strongly Agree 
A=Agree 
N=No opinion 
D=Disagree 
SD=Strongly Disagree 
1. People ask, "What's wrong with 
your voice?" SA A N D SD 
2. My voice is worse in the evening. SA A N D SD 
,., My voice often sounds hoarse. SA A N D SD .) . 
4. I lose my voice often. SA A N D SD 
5. I feel as though I have to strain to 
produce voice. SA A N D SD 
6. At times, my voice feels tired. SA A N D SD 
7. I sometimes experience pain 
when speaking. SA A N D SD 
8. I rarely drink water. SA A N D SD 
9. I often talk over noise. SA A N D SD 
10. I clear my throat several times a day. SA A N D SD 
11. I run out of breath when speaking. SA A N D SD 
12. I often speak in a loud voice. SA A N D SD 
13. I smoke or often spend time in 
smoky environments. SA A N D SD 
14. I often cheer loudly at sporting events. SA A N D SD 
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APPENDIXC 
Outline of Vocal Hygiene Training 
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I. Explanation of normal vocal anatomy and physiology and ways to keep the vocal 
cords healthy 
A. Larynx 
1. Three primary overlaid purposes 
a. Protect windpipe (trachea) during swallowing 
b. Set thoracic cavity for lifting and pushing 
c. Compress abdominal contents to produce a cough 
2. Secondary purpose is to produce voice 
3. Anatomy and physiology-show pictures of a normal larynx 
a. Made of muscles and cartilage 
b. Can be felt in the neck 
c. Moves to produce different pitches 
d. Houses the vocal cords 
B. Vocal cords-show pictures of normal vocal cords 
1. Muscles with mucosal covering 
2. Change in length and thickness to create different pitches 
3. Vocal cords come together with more force for louder sounds 
4. Open different amounts for different purposes-respiration, 
phonation, whispering 
5. Vibrate by rapidly colliding 
a. Physiology of phonation 
b. Average female vocal cords vibrate at 220 cycles/second 
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c. Average male vocal cords vibrate at 130 cycles/second 
C. Resonance 
D. Videos of normal voice production 
E. Hygiene strategies for maintaining healthy vocal cords 
1. Maintain hydration 
a. Drink plenty of liquids-not caffeinated or alcoholic 
b. Use humidifiers 
c. A void caffeine 
d. A void drugs which may cause dehydration-antihistamines, 
aspirin, asthma inhalers, birth control pills, diet aids, 
diuretics 
2. Produce voice correctly 
a. Easy onset or glottal attack 
b. Legato speaking voice 
c. A void strain in the larynx 
d. Maintain correct posture 
e. Keep vertical focus in voice 
3. Maintain relaxed facial musculature 
a. A void tightening jaw muscles when speaking 
b. A void clinching teeth while speaking 
c. Speak with a greater mouth opening 
4. Maintain adequate breath support 
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a. Take easy, relaxed breaths while speaking 
b. Maintain steady respiratory flow 
c. A void speaking beyond the natural breath cycle 
d. Reduce amount of speaking during strenuous exercise 
5. Monitor pitch and loudness 
a. Speak at appropriate pitch level 
b. Speak at lower end of loudness range 
c. Use amplification when speaking to large audiences 
6. Take general health precautions 
a. Monitor health habits 
b. Use stress management techniques 
c. Do not ignore prolonged symptoms of strain 
d. See physician if you experience frequent throat pain or 
discomfort 
II. Explanation of voice disorders and ways to avoid developing voice pathologies 
A. Acoustic characteristics resulting from voice pathologies (describe and 
play examples of each) 
1. Dysphonia 
2. Aphonia 
3. Breathy 
4. Harsh 
5. Hoarse 
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6. Glottal fry 
B. Typical voice pathologies (show pictures and video of each) 
1. Vocal nodules 
a. Most common lesions of vocal cords 
b. Benign lesions that frequently occur in adults and children 
c. Caused by daily, continuous abuse 
d. Generally bilateral 
e. Occur at juncture of anterior 1/3 and posterior 2/3 of vocal 
cords 
f. Fibrous, whitish-colored lesions 
g. Prevent vocal cords from fully approximating 
h. May cause a breathy voice, lower pitch, and hoarseness 
i. Small lesions generally treated with voice therapy, larger 
may reqmre surgery 
2. Vocal polyps 
a. Generally caused by single traumatic event 
b. Unilateral 
c. Soft-fluid filled growths 
d. Occur at juncture of anterior 1/3 and posterior 2/3 of vocal 
cords 
e. Causes severe dysphonia 
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f. Normal cord vibrates at one frequency while the polyp 
causes the opposite cord to vibrate at a different frequency 
g. Eliminated with voice therapy or surgery 
3. Contact ulcers 
a. Form along the posterior 1/3 of the vocal cords 
b. Result from excessive slamming of arytenoid cartilage 
during phonation 
c. Usually occur in hard-driving males with low, loud voices 
with hard glottal attacks 
d. May also be caused by reflux of gastric acid into larynx 
e. Cause deterioration of voice after use and pain in the larynx 
or pain that radiates towards one ear 
f. Usually remediated with voice therapy 
4. Edema 
a. General swelling and irritation of vocal cords 
b. Broad based lesion of vocal cords, covers entire anterior 2/3 
c. Usually results from continuous vocal abuse 
d. May be a precursor to vocal nodules or polyps 
e. Can usually reduced by voice therapy 
B. Causes of vocal pathologies 
1. Vocal abuse 
a. Shouting 
b. 
c. 
d. 
e. 
2. Misuse 
a. 
b. 
Talking above noise 
Excessive talking 
Clearing the throat 
Odd vocal noises 
Using unnatural pitch level 
Using hard glottal attack 
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3. Laryngeal irritants 
a. Alcohol 
b. Smoke 
c. Fumes 
d. Dust 
e. Caffeine 
f. Drugs which reduce laryngeal sensation-cocaine, topical 
analgesics 
4. Inadequate hydration 
a. Caffeine 
b. Alcohol 
c. Drugs-antihistamines, aspirin, asthma inhalers, birth control 
pills, diet pills, diuretics 
d. Dry environments 
C. Suggestions for vocal hygiene 
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1. Reduction and elimination of vocal abuse 
a. Shouting 
b. Cheering 
c. Clearing the throat 
e. Sneezing and coughing 
f. Forced whispers 
2. Reduce talking 
a. Allow 20-30 minutes per day for voice to rest 
b. Do not use voice when sick 
c. Do not use voice when tired 
d. Do not use voice when it feels strained 
e. A void talking above noise, or reduce noise 
3. Avoid laryngeal irritants 
a. Alcohol 
b. Caffeine 
c. Smoke (cigarette or other) 
d. Dust 
e. Fumes 
III. Review of Vocal Hygiene Strategies 
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APPENDIXD 
Training Slides 
Anatomy & Physiology 
Larynx ... 
• Made of muscles and cartilage 
•Houses the vocal cords 
• Moves to produce different 
pitches 
Vocal Cords 
• Muscles with a mucosal 
covering 
• Change length and thickness to 
create different pitches 
• Come together with more force 
for louder sounds 
• Open different amounts for 
different purposes 
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Larynx ... 
• Also known as Adam's Apple 
• 3 primary purposes 
-protect windpipe while swallowing 
-allows for lifting and pushing 
-allows for coughing 
• Secondary purpose 
-produce voice 
The Larynx 
Res pi ration 
1 
Phonation 
Vocal Cords ... 
•Vibrate by rapidly colliding 
-vocal cords are brought together 
-air pressure builds beneath the 
cords 
-air pressure causes the cords to 
blow apart 
-air moving between the cords 
pulls them back together 
-this process is one cycle 
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Whispering 
Vocal Cords . . . 
•Average female voice=220 
cycles/second 
• Average male voice= 130 
cycles/second 
• Middle C=256 cycles/second 
• Singers can experience 30,000-
90,000 collisions in a 3-minute 
song! 
Ways to Maintain a Healthy 
Voice 
2 
Hydration ... 
• Maintain adequate hydration 
-well-hydrated vocal cords 
vibrate with less respiratory 
effort 
-may help prevent injuries and 
heal existing injuries 
Hydration ... 
• Avoid drugs which cause 
dehydration 
-antihistamines 
-aspirin 
-asthma inhalers 
-birth control pills 
-diet aids 
-diuretics 
Maintain Relaxed Facial 
Musculature 
•Avoid tightening jaw muscles 
when speaking 
• Avoid clinching teeth when 
speaking 
• Speak with a greater mouth 
opening 
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Hydration ... 
• Drink 7-10 8 ounce glasses of 
water per day 
•Avoid caffeine and alcoholic 
beverages 
• Use humidifiers 
Produce Voice Correctly 
• Use an easy onset 
• Use legato speaking voice 
•Avoid strain in the larynx 
• Maintain correct posture 
• Keep a vertical focus in the 
voice 
Maintain Adequate Breath 
Support 
•Take easy, relaxed breaths 
while speaking 
• Maintain steady respiratory flow 
•Avoid speaking beyond the 
natural breath cycle 
• Reduce amount of speaking 
during strenuous exercise 
3 
Monitor Pitch & Loudness 
• Speak at appropriate pitch level 
•Speak at lower end of loudness 
range 
• Use amplification when 
speaking to large audiences 
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Take General Health Precautions 
• Monitor health habits 
• Use stress management 
techniques 
•Do not ignore prolonged 
symptoms of strain 
• See physician if you experience 
frequent throat pain or 
discomfort 
4 
Vocal Pathologies 
Vocal Nodules ... 
. •Most common benign lesion of 
the vocal cords in children and 
adults 
•Caused by continuous abuse 
and misuse of the larynx 
•Bilateral, fibrous masses 
Vocal Nodules ... 
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Acoustic Characteristics 
•Dysphonia 
•Aphonia 
•Breathy 
•Harsh 
•Hoarse 
•Glottal Fry 
Vocal Nodules ... 
•Causes a glottic chink on each 
side of the nodule during 
phonation 
•Leads to breathy voice quality, 
lower pitch, and hoarseness 
•Generally treated by voice 
therapy 
•Can be removed with surgery 
1 
Vocal Polyps ... 
•Caused by a single traumatic 
event 
•Unilateral, soft, fluid-filled 
growths 
•Causes severe dysphonia, 
hoarseness, & breathiness 
Vocal Polyps ... 
Contact Ulcers ... 
•Symptoms 
-deterioration of voice after 
prolonged use 
-pain in laryngeal area or 
radiating towards ear 
•Treated with voice therapy 
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Vocal Polyps ... 
•Causes the vocal folds to 
vibrate at different frequencies 
•Treated by therapy or laser 
surgery 
Contact U leers ... 
•Form along posterior 1/3 of 
vocal cord 
•Result from excessive slamming 
of arytenoid cartilages during 
low-pitched phonation 
•Usually occur in hard-driving 
males who speak in a loud, low 
pitch with sudden onset of 
honation 
2 
ontact Ulcers ... 
Causes of Vocal Pathologies 
•Misuse 
-Using unnatural pitch 
-Using hard glottal attack 
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Edema ... 
Irritation and swelling of the vocal 
cords 
Covers the anterior 2/3 of the 
cords 
Usually results from continuous 
vocal abuse 
May be precursor to nodules or 
polyps 
Usually treated with voice therapy 
auses of Vocal Pathologies 
•Abuse 
-Shouting 
-Talking above noise 
-Excessive talking 
-Clearing the throat 
-Odd vocal noises 
Causes of Vocal Pathologies 
•Laryngeal Irritants 
-Alcohol 
-Smoke 
-Fumes 
-Dust 
-Caffeine 
-Sensation reducing drugs 
3 
Causes of Vocal Pathologies 
•Inadequate Hydration 
-Alcohol 
-Caffeine 
-Dehydrating drugs 
-Dry environments 
•Eliminate: 
-Shouting 
-Loud Cheering 
-Clearing the throat 
oca 
-Sneezing & coughing 
-Forced whispers 
Avoid Laryngeal Irritants 
•Alcohol 
•Caffeine 
•Smoke 
•Dust 
•Fumes 
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Ways to Prevent Vocal 
. Pathologies 
Reduce Talking 
•Allow time for voice to rest 
•Do not use the voice when sick 
or when voice feels tired or 
strained 
•Avoid talking above noise or 
reduce noise 
4 
Vocal Hygiene Strategies 
• Reduce/Eliminate Vocal Abuse 
• .t Allow time for voice to rest 
.!Do not use the voice when sick or 
when voice feels tired or strained 
.t A void talking above noise or 
reduce noise 
.t A void excessive talking 
Hydration ... 
./Drink 7-10 eight ounce glasses of 
water per day 
• .t A void caffeine 
.t A void alcoholic beverages 
! ./Use humidifiers 
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Reduce/Eliminate Vocal Abuse 
./Eliminate: 
-Shouting 
-Loud Cheering 
-Clearing the throat 
-Sneezing & coughing 
-Forced whispers 
-Imitations of odd noises 
• Avoid Laryngeal Irritants 
./Caffeine 
./Smoke 
./Dust 
./Fumes 
Hydration ... 
.I A void drugs which cause 
dehydration 
-antihistamines 
-aspmn 
-asthma 
inhalers 
-birth control 
pills 
-diet aids 
-diuretics 
1 
• 
Produce Voice Correctly 
.!Use an easy onset 
.!Use legato speaking voice 
.I A void strain in the larynx 
.!Maintain correct posture 
.!Keep a vertical focus in the voice 
Maintain Adequate Breath 
Support 
.!Take easy, relaxed breaths while 
speaking 
.!Maintain steady respiratory flow 
.I A void speaking beyond the natural 
breath cycle 
.!Reduce amount of speaking during 
strenuous exercise 
! Take General Health Precautions 
.!Monitor health habits 
• .!Use stress management techniques 
• .!Do not ignore prolonged 
symptoms of strain 
.!See physician if you experience 
frequent throat pain or discomfort 
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! Maintain Relaxed Facial 
! Musculature 
.: .I Avoid tightening jaw muscles 
when speaking 
.. 
• .I A void clinching teeth when 
! speaking 
.!Speak with a greater mouth 
• • openmg 
• Monitor Pitch & Loudness 
• 
• .I Speak at appropriate pitch level 
• .I Speak at lower end of loudness 
• 
• range 
.!Use amplification when speaking 
to large audiences 
2 
